Risk Ana_lysi and practi'cal solutions for
PUPSIT implementation

The need for Pre-Use Post-Sterilization Integrity Testing is more important
than ever in the context of Quality Risk Management

4 July 2024




PDA Agenda

eral Drug Association

N %

Presentation Overview:

 PUPSIT reqgulatory context

« How to safely implement PUPSIT in single use systems
« Benefits of automated solutions

 PUPSIT ready solutions in stainless-steel systems
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PDA PUPSIT regulatory context

Parenteral Drug Association

[ 1
What is When was PUPSIT Why use
PUPSIT? introduced? PUPSIT?

“It is a test of the integrity of the sterilizing Since 1998, the EU Guidelines to GMP: PUPSIT is carried out to ensure that the

filter and assembly, including filter housing, Medicinal Products for Human and Veterinary filter has not been damaged during

support structure and connection after that Use, Annex 1 (Manufacture of Sterile Medicinal shipping, handling, installation, and

assembly has been installed and sterilized, Products) or “Annex 1” has contained the sterilization. A damaged filter could result

and before it is used to filter product.” requirement for verifying the integrity of a in a non-sterile product. The ultimate goal
sterilizing grade filter before use and after its is to protect the patient.

Ref: PDA - PUPSIT and the Annex 1 Revision sterilization.

PUPSIT is considered to be part of the
contamination control strategy (CCS).
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PDA PUPSIT regulatory context

Parenteral Drug Association

GMP Annex 1, §113 (2007) : EU Medicines Agency, PIC/S, South Korea MFDS (Ministry of Food and
Drug Safety)

‘The integrity of the sterilized filter should be verified before use and should be confirmed immediately after use by an
appropriate method such as a bubble point, diffusive flow or pressure hold test.’

US FDA

‘Integrity testing of the filter(s) can be performed prior to processing and should be routinely performed post-use.’

Japan PMDA (Pharmaceutical and Medical Device Agency)

‘Filters should be verified for integrity after filtration processing (after use of filters) without disassembling the entire filter.
Integrity should also be confirmed prior to the filtration process (before use of filters), as appropriate, by evaluating
potential risks inherent to the process.’
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PDA Regulatory positions

Parenteral Drug Association

Pharmaceutical Pharmaceuticals National Medical

Regulator European Inspection Ministry of Food Food and Dru .
8 y MedicineI: Agency Co-o':)eration & Dru‘g, Safety Administratioﬁ an_d Medical Pt:ogiucts_
agency/ Scheme Devices Agency Administration
authority
(EMA) (PIC/S) (MFDS) (FDA) (PMDA) (NMPA)
- G S -
— e = (o] B
origin Europe Global South Korea United States Japan China
“Filters should be “Sterile filters must be
verified for integrity tested for integrity by
after filtration appropriate means
“Integrity testing of processing (after use immediately after use
the f?lte\r/(s) cangbe of filters) without and documented.

. . “The integrity of the sterilized filter should be verified before use and performed prior to er?tlfraesiﬁ gfhl:feﬂ:'i Befc;irlt: e‘:'ze :tis;t':arlle
Wording in should be confirmed immediately after use by an appropriate method processing and should should slso bi Y assessment should be
regulations such as a bubble point, diffusive flow or pressure hold test.” be routinely firmed ori h £ d

erformed confirmed prior to the performed to
p ost-use.” filtration process determine whether
. ) P : (before use of filters), integrity testing
...may not always be possible after as appropriate, by should be performed
sterilisation due to process constraints...” evaluating potential and whether to
risks inherent to the perform prior to or
process.” after sterilization.”
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PDA PUPSIT exceptions

Paronteral Drug Association

8.87 ..... In these cases, an alternative approach may be taken providing that a thorough risk assessment has
been performed and compliance is achieved by the implementation of appropriate controls to mitigate any risk
of a non-integral filtration system. (EU GMP Annex 1)

Points to consider for the risk assessment:
* Filter sterilization
e Control of the supply chain
* Process knowledge

* Plugging/fouling properties of the product solution (impact on
integrity test results)

* Particle removal steps (pre-filtration)
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How to safely implement PUPSIT

Connecting People, Science and Regulation®




PIDA SS or SUS: points to consider for RA

Paronteral Drug Association —

. No concern about system transport . Packaging and transportation risk for
. Filter transport risk to be evaluated system integrity to be evaluated
Filter installation *  Filter element to be manipulated *  Filter capsule (and system) to be
and installed manipulated and installed
Sterilization* . Use of steam sterilization: temperature and

Use of autoclave
(not recommended)
. Use of gamma-irradiation

pressure represent a risk for
filter integrity
. Use of autoclave

Priming/flushing/wetting Flush-volumes management *  Flush-volumes management
No pressure limitation . Pressure limitation

PUPSIT g No pressure limitation * Pressure limitation
J No pressure limitation * Pressure limitation

Recommended in both cases to further reduce the risks
System adaptability /flexibility Low * High

*depending on the filter membrane, pre-steaming (steam in place (SIP) or autoclave) wetting may be necessary
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PDA points to consider in PUPSIT designs

Paronteral Drug Association

N %

R SU or SS system?

Integrity test: PUPSIT: manual or automated procedure?

Preferred method 4 . 9 . s |
forward flow (FF) or *\ Single, double or redundant sterile filtration?
bubble point (BP)? A

0.2 um gas filter
Wetting/flush fluid: ‘ / ™ Aseptic collection of flush fluid
Water or product? _ B Yo ‘ Using a flush biocontainer or an

additional filter?

0.2 um product filter
Inside or outside the isolator?

— —

Upstream Downstream
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PDA PUPSIT test method — FF or BP?

Parenteral Drug Association

“ Evaluation FF Evaluation BP Risk mitigation

© Components selection

. Validated joint tests

2.76 barg >3.5 barg . SU assembly design
pressure rating

. In-situ leak tests

Leak(s) at joints (hose barbs)

Test gas pressure
or components

Test gas and product Bacterial penetration during - . 0.2 um prefiltration
bioburden PUPSIT (BCT? validation) water-wet PUPSIT

. Minimise tube length
False PUPSIT failure - + . Use braided TPE? tubes
where possible

Sensitivity to silicone tube
gas permeability

Mareinal defects U FF is the recommended test for Pall
Test sensitivity & + - filters/release test in filter
PG Elieree manufacturing

1BCT: Bacterial challenge/retention test — according to ASTM F838 standards
2TPE: Thermoplastic elastomers , sometimes referred to as thermoplastic rubbers
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PDA Wetting/flush fluid for PUPSIT

Paronteral Drug Association

Documented integrity test parameters

Cost of wetting and flushing fluid

Product steriliziation
before/during PUPSIT

Risk of flaw—masking

Product dilution in first
filled containers

Non-specific product adsorption
on filter

Complexity (SUS design and operation)

Standard supplier package

WEFI available, low cost

Product is exposed to filter/SUS only
if PUPSIT pass result

WEFI not plugging

Mitigation occurs by discard of
product or filter drying

Adsorption is at start of
product filtration

Separate flush and product recovery
biocontainers or drying with gas

(differential pressure (P)
> BP

Need for specific validation study

Dependant on product value, filter
size/flush volume and whether product
can be recovered or not

Need risk assessment/validation
data for retention performance at
test conditions

Low risk (small volume for
wetting required)

No product dilution

First filtrate is discarded/pooled in flush
volume

No water feed, need for flush
biocontainer for flush volume
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PDA Wetting/flush fluid for PUPSIT

Parenteral Drug Association

Volume for filter wetting . . . . . .
0 o
before PUPSIT (Wetting volume is not limited) 2 L per10in.filter (minimum)

5L per10in.filter (0.55 m?) if RA
Flush volume for elimination of . (Flush volume only limited by flush shows that extractables

SUS (filter) extractables biocontainer size) concentration makes product
recovery impossible

(Water should be displaced with product
Elimination of water residues - =productloss = 3 capsule volumes or + (no dilution)
flush study)

Drying by gas blow-down:
Risks

For leaks/components damage with gas pressures > BP pressure (e.g. > 4 barg)
Due to increased complexity downstream (additional sterile venting needed)

Limitation: time consuming (several hours)

Drying efficiency is dependent on SUS configuration upstream and downstream of filters, gas filter size
and gas temperature
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PDA Wetting conditions for PUPSIT

Parenteral Drug Association

Wetting with water

Minimum
PVDF water Minimum . Minimum water Other wetting conditions may be
. . . . Water wetting
Filter area wetting water wetting | wetting flux flow (mL/min) volume for required for other fluids
(m2 volume volume (L) 2 tests (L)
(L/m?) Back pressure = improved wetting
efficiency
0.02 0.07 36 0.15 Option: static soak under pressure
for reduction of wetting
0.04 0.15 73 0.29 volume combined with/followed by
dynamic flush
0.08 0.29 145 0.58 Calibrated pump enables control of
3.6 109 wetting volume and wetting flow
0.15 0.55 273 1.09 rate
Additional volumes to be
0.27 0.98 491 1.96 considered for the flush volume for

elimination of filter extractables

0.55 2.00 1000 4.00

Connecting People, Science and Regulation®



PDA PUPSIT solutions

Paronteral Drug Association

Se)
fush B )
28 P
Eiscanainer
Sterile W —
‘ Connection w

Filling
isolator

@ Automated filter integrity and leak testing

System benefits EAS:SUI'T'I Manual shadow board Automated PUPSIT
set up PUPSIT system system
@ Supports compliance with PUPSIT requirements in EU GMP annex 1 v v v
@ Shadow board for easy and error proof installation v v
© Maximized product recovery (air biocontainer) v
@ Greater assurance of operation consistency v
O Minimized risk of operator error v
O Electronic batch recording and process trend analysis v
v
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PDA PUPSIT ready single use systems

Parenteral Drug Association

1.  High pressure leak test

2. Low pressure leak test

- 3.  Dynamic wetting of filters

{ A . 4.  Pre-use, post sterilization integrity test of

B Product Filter 1 High pressure I iq u i d fi Ite r 1
Leak Test

r

5.  Pre-use, post sterilization integrity test of

liquid filter 2
6.  Filtration
] o4 7.  Post-use integrity test of liquid filter 2

8.  Post-use integrity test of liquid filter 1
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Benefits of
automated solutions
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PDA PUPSIT ready automated filtration system

Paronteral Drug Association

: : Serial
Natural air venting at the top

Easy controlled priming with
pump

Wetting
EEENE Less junctions and less

components

Vertical position for improved
blow-down/recovery

Product Filter
module

Can be automated — removed
need to operate bleed off valves

System with 2 configurations: modularity
Note: illustration for discussion use only. The final design may vary considerably

Systems can support range of filter sizes: 375 cm? — 0.55 m?
Flow kits can accommodate non-Cytiva sterile liquid filters
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PDA

Parenteral Drug Association

N %

Design A: Product wet PUPSIT and in-situ post-use integrity test
Design B: Product wet PUPSIT with product recovery and in-situ post-use integrity

test
Design A Design B
Gas filter1
T €T
Product == 6 L‘@ :"
n i Gasfilter 2
Product filter 1

2
\2‘%’% ez

Product filter 2

, isolator
isolator
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PUPSIT ready solutions in
stainless-steel systems
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PDA single filtration

Parenteral Drug Association

Product Filling
storage machine
tank
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PDA Single filtration

Parenteral Drug Association

Product S Filling
storage Vv machine
tank V1 v
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PDA serial and Redundant filtration

Paronteral Drug Association

Sterilizing filter

Product M Filling
storage machine
tank V1 .
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EDA Serial and redundant filtration

eral Drug Association

Product N Filling
storage machine

tank V1
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PDA serial and redundant filtration

Parenteral Drug Association

Product Q A Filling

storage machine
tank V1 V2 V4

Connecting People, Science and Regulation®



PDA serial and redundant filtration

Paronteral Drug Association

Product Filling
storage machine
tank V1
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PDA

Parenteral Drug Association

Thank you!



mailto:antonio.pierno@cytiva.com
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